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ESCALATOR OR MOVING SIDEWALK 

Description 

The invention relates to an escalator or moving sidewalk in accordance 
with the preannble of claim 1 . 

It has been known for a long time that escalators and 10 moving 
sidewalks must exhibit frames to ensure support for the step or pallet 
band between entry and exit. 

Corresponding chain rollers and step rollers typically each run on 
separate rails supported by a frame made of sections. In order to form 
the required step pattern or to provide the desired pallet band, the rails 
have to run at a given height and be supported safely and in particular 
also rigidly there. If the rail were to bend too much, not only would the 
passenger be given a feeling of insecurity, there would also be a risk 
that in the event of an asymmetric load of the step or pallet band, the 
specified clearance would be exceeded so that the step or pallet would 
scrape on the rail. 

It is therefore important that the frames used are particularly rigid and 
do not bend beyond the given tolerances even in the event of the 
maximum permissible operating load of the escalator, but also for 
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example of a self-supporting moving sidewalk. 

In order to achieve the desired rigidity, combinations of T and U 
sections welded together are typically used that together form an 
essentially U-shaped channel that is given additional rigidity by 
transverse struts. This design has proven to be effective even with 
long unsupported lengths, for example of even 20 m or 30 m. 

On the other hand, the use of such solid steel constructions is 
expensive and labor-intensive, and also demands heavy-duty supports at the 
entry and exit This is unfavorable, as it increases the cost of the building in 
which the escalator or moving sidewalk is to be installed. If, for example, an 
escalator extends between different floors in a department store, the escalator 
shaft is not typically located next to pillars. The high support weight means, 
however, that considerable forces have to be borne, so that possibly the thickness 
of the concrete ceilings or at least the reinfiDrcenrient has to be increased. 

It is naturally also possible to install supporting columns that extend from 
bottom to top through the escalator shaft. Such pillars are undesirable, however, 
tor esthetic reasons. 

It has furthemrrare been known tor around 1 5 years that a wire rope can be used 
as a bearer for an escalator frame. Such a solutbn was installed, for example, 
by CNIM, 35 rue de Bassano, Paris, in Paris-Bency Chanenton in the early 
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1990s. This solution is somewhat unsatisfactory ftom an esthetic point of view, 
however, as the exposed steel rope gives a very technical impression, even 
though it contributes to minimizing the weight of the frame. 

A further problem is the high cost for creation of the supporting structure. The 
frames are typically prefabricated in sections of, for example, 2 m or 3 m in 
length by welding together the sections at the factory. On site they are 
then lifted to the desired position with cranes or lifling platforms or similar 
equipment and welded together there. This solutbn is extremely time and labor- 
intensive, requires heavy equipment and is a major contribution to the costs for 
the oonstnjdion of the escalator. 

The object of the invention is therefore to create an escalator or moving 
sidewalk in accordance with the preamble of daim 1 that is lighter in weight 
without losing rigidity so that it can also be used for buildings with a low 
load43earing strength while at the same time reducing the manufacturing costs. 

This object is realized in accordance with the invention by daim 1. FurHier 
advantageous embodiments are described in the sub daims. 

The solution according to the invention provides for the use of perforated 
plates that form tiie frame as a perforated plate frame. Even though the term 
"perforated plate" is used here, it goes without saying that this does not mean a 
prior art perforated plate, but a specially manufactured plate in which large holes 
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are made arranged alternately and in various sizes, \A/hereby the largest 
holes can, for example, quite easily have half the height of a side plate, in other 
\A/Drcls can have a diameter of, for example, 50 cm. 

Surprisingly such perforated plates have the advantage that even on exposure 
to constant vibrational stress such as occurs vM} an escalator, the material 
fatigue is particularly low and that despite the fact that a comparatively low 
weight with high strength can be inexpensively produced. The propagation of 
vibrations is apparently suppressed by the irregularly anranged holes so that 
the feared resonances are avoided. 

A perforated plate with large holes according to the inventbn can be 
manufactured by any suitable means. 

The perforated plates according to the invention can be produced by cutting, for 
example laser cutting, but also using any other plate cutting techniques. The 
perforated plate stnjcture according to the invention permits a significantly 
reduced weight to be achieved compared with the manufacture using 
welded U and T sections; surprisingly, with the same bending of an 
escalator of 20 m length, the weight of the frame is reduced to roughly one half. 

Surprisingly, the prefabricated long sections of side plates and base plates can 
be manufactured far less expensively using the solutton according to the 
invention. The significantly reduced wall thicknesses allow the frame to be 
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handled better on site, and the necessary load-bearing strength of the floor 
ceilings is greatly reduced in view of the considerably reduced weight. The heavy 
equipment used for installation can also be reduced, with the use of cranes 
possibly beoonning even dispensable. 

Nevertheless the solution according to the invention provides an exceptionally 
rigid supporting construction for the frame. The weld seams of base plate and 
side plates provided for on site are preferably not made at the same point in the 
longitudinal direction, but are offset from one another, thus additionally 
enhancing the rigidity. 

In an advantageous embodiment, provision is also made for the welding on of 
small plate ribs. When using a laser cutter and laser welder, such constructions 
can be produced inexpensively, automaticaily and quickly away from the factory, so 
that the manufacturing time is significantly reduced. This means on the other hand 
that an escalator manufacturer can wori< with lower stocks of prefabricated 
sections and corresponding elements, further reducing productbn costs. 

Surprisingly, the removal of material of the holes cut out of the plates to produce 
the large-hole perforated plate according to the invention does not essentially 
result in a weakening of the plate used, and on the other hand a significant 
reduction in weight of, for example, 40% can be achieved, depending on the 
arrangement of the cut holes. While circular holes are preferred, it goes without 
saying that elliptical holes can in some dncumstances also have benefits. 
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The circular cut-outs from the plate represent high-quality and recyclable sheet 
steel so that the solution according to the invention does not result in any cost 
disadvantages for the waste disposal either. 

The use of sheet steel for escalators and moving sidewalks has admittedly 
been known for a long time, for example for the balustrade side cover plates, 
but also for other cover plates and in some cases also for stepguides. 

Such essentially known solutions do not however, offer any genuine supporting 
function for the escalator or moving sidewalk, and certainly not the large-hole 
plate structure necessary according to the invention. 

It goes without saying that the exact design of the plates according to the 
invention can be extensively adapted to meet the requirements. For structural 
reasons it is favorable if the circular holes are oflfeetfixDm one anotiier so 
that Vr\e transitions between tiie holes run practically at an angle into one anottner. 

For example, a certain hole pattem can be specified that is then repeated. For 
example, the prefabricated plate sections can have a length of one meter 
and a grid arrangement of 4 units. 

An alternative modified embodiment of the escalator according to tiie 
invention provides for the plates cut to lengtti in tiie grid dimensions to overlap so 
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that the adaptation area provided for once with each escalator or moving 
sidewalk involves certain weight disadvantages over a length of less than 1 
nneter, but that no loss of rigidity is to be expected at these critical points. 

The upper run and lower run of the step or pallet band typically run with a significant 
distance between them. At the entry and exit, the distance is determined by the 
diameter of the drive wheel or deflection wheel of the step or pallet chain. 

The space remaining between the runs allows additional transverse struts to be 
installed as with the prior art and hence to add further rigidity to the plate 
construction according to tiie invention. Such transverse struts can consist of 
folded plate, but can also be constructed as profiled sedbns. 

An advantageous embodiment provides for the return drums adjacent to 
the entry and exit to also be manufactured from large-hole perforated plate. 
By limiting the longitudinal section in this area, for example, to a length of 3 m 
or 4 m, a conresponding plate can be prefabricated with a width of, for 
example 1.50 m as a basis rather like tiie base plate, while tiie side plates 
extending over tiie length of the escalator or moving sidewalk can be made 
fiiom plates wiUi a width of approx 1 m. 

Corresponding protuding areas of such side plates tiien allow supports for the 
head plates to be provided for theentry and exit 
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According to the invention it is intended that flat plates should be cut by laser. If 
necessary, the plates can also be edged at the ends, for example by rolling. It goes 
without saying that in order to achieve the desired strength, the 
dimensioning of the plates is adapted to the nequirements. 

According to the invention it is particularly favorable if the desired large-hole plate 
structure is obtained wifli flat plates by laser cutting and the connection to plates 
running transversely to these is made by laser welding. It goes without saying, 
however, that, particularly when working on site, any other welding techniques 
can also be emptoyed. 

According to tiie invention it is intended tiiat the side plates are placed on tiie base 
plate and welded there, preferably with a continuous weld seam, during 
prefabrication at the factory. It goes without saying that any other suitable 
method of joining can also be employed, possibly also riveting after 
corresponding edging of one of the plates. 

Further advantages, details and features can be taken from the following 
description of an exemplary embodiment using the drawing, in which: 

Fig. 1 shows a side view of one part of an embodiment of an escalator 

according to the invention, namely a side plate; 
Fg. 2 shows a side view of one part of the embodiment according to Fig. 1 , 

namely another side plate; 
Fig. 3 shows a section through the escalator according to the invention in 

8 of 18 

Lit TrnsI of PCT/EP2005/002853 / Wolfgang Stein / ThyssenKrupp Fahrtreppen GmbH / 

4717-11-23.679 



the embodiment according to Fig. 1 , abng the line AA 
Fig. 4 shows a secfion through the escalator according to the invention in 

the embodiment according to Fig. 1 . along the line B-B; and 
Fig. 5 shows a secfion through the escalator according to the invention in 

the embodiment according to Fig. 2, abng the line CC. 

The escalator 10 shown partly in Fig. 1 in the embodiment according to the 
invention exhibits a perforated plate frame 12 that has an essentially U 
shape. Fig. 1 shows a side view of the U, in other words a view of one of tiie 
side legs. 

The side legs are formed by side plates, one side plate 14 of which can be seen in 
Fig. 1 , while tiie middle leg is formed in each case by a base plate as can be seen 
in the form of the base plate 1 8 in Fig. 3. 

The side plate 14 shown in Fig. 1 exists here in the form of a side plate cut-out 
that is intended for the bwer entry or exit of the escalator. 

The part of the side plate 14 pointing upwards at an angle is essentially 
connected to further side plates so tiiat the combination of tiie end side plates 
shown in Figs. 1 and 2 and the middle side plates extending between 
these fomn the complete side plates of the escalator. 

It goes without saying that in the case of a moving sidewalk, the side plates 
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used for the entry and exit are also straight and not cropped as shown in Fg. 1 . 

In accordance with the invention, the side plate 14 exhibits a large-hole plate 
structure 20. In the exemplary embodiment sho\A^, a hole cut-out 22 extends 
over a height of just about 60% of the side plate 14 and closer to the upper edge 
ofthe side plate 14. 

At a distance from the hole cut-out 22 and offset from it extends a slightly smaller 
hole cut-out 24 doser to the lower end of the side plate 14. Between the hole 
cut-outs 22 and 24 are hole transitions 26 whose width, size, position and inclination 
can be extensively adapted to the requirements. The orientation of adjacent hole 
transitions differently from one another is pneferred. 

In the exemplary embodiment shown, the hole cut-outs 22 and 24 are not, 
however, anranged alternately at the top and bottom ofthe side plate. The hole 
cut-out 22 is in fact adjacent to a quite small hole cut-out 28 that is also 
arranged at the upper end, while a quite narrow hole transition 30 extends 
between the hole cutout 22 and the hole cut-out 28. In the manner shown in Fig. 1 , 
further hole cut-outs 31 , 32 and 33 extend in different distributions, while hole 
transitions 34, 35 and 36 are located between adjacent hole cut-outs. 

Adjacent hole cut-outs or holes are at least either not at the same height or do not 
have the same diameter. Thanks to this arrangement by way of a 
stochastically distributed arrangement it is possible to obtain a low-resonance 

10 of 18 

Lit TrnsI of PCT/EP2005/002853 / Wolfgang Stein / ThyssenKrupp Fahrtreppen GmbH / 

4717-11-23.679 



stmcture of the large-hole plate 20 aooording to the invention. 

The perforated plates are produced by cutting corresponding round holes 32 
out of the initially complete plate. Cutting out can be perfomned in any suitable 
manner, but preferably by laser cutting. The holes are preferably round so that the 
introduced Ibrce is homogenized \A/ithout stress concentrations. 

The perforated plate stmcture 20 shown in Fig. 1 is given additional rigidity by 
further ribs. Examples here are the ribs 37 and 39. The ribs 37 run through 
the hole transition 30 perpendicularly to the main orientation of the side 
plate 14 almost to the base plate 18. By contrast, tiie ribs 39 run through the hole 
transition 35 and extend essentially also over the whole height of tiie side 
plate 14. The ribs each extend inward, for example over a width of 5 cm. 
They are tbrnned by plate strips welded on tiiere. 

The same applies to the ribs 38 that run along the base plate 18, as shown in Fig. 3. 

In addition, transverse stmts 40 are provided roughly in the middle of the hole 
transitions 35 and extend between the two side legs of the U. Such 
transverse shuts can be seen. Ibr example, in Figs. 4 and 5. 

A protmding section 42 is provided at the top of the side plates 14 in a manner as 
illustrated in Fig. 1 and Fig. 3. The head plate of the escalator according to the 
invention can be supported at this point 
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At the end, the frame according to the invention is terminated by an L section 
46 that extends t)etween the Inao side\AAaIls 14. 

Fig. 2 shows a corresponding construction of a side plate portion for the upper 
entry or exit 

The same reference numbers here indicate the same parts, as in the other 
figures. 

It can be seen that a protruding section 48 is also provided that extends 
teyond the upper rib 22 and whose design can be seen from Rg. 5. 

The side plates 14 according to the invention are linked by a base plate 
18. The base plate 18 also preferably exhibits hole cut-outs 50 not 
illustrated here. It is preferred that in the area of the ribs 38, and hence quite far 
to the side, no cut-outs are provided in order to guarantee tlill-surface support 
for the wektedHXi ribs 38. 

The frame according to the invention of the escalator in accordance with the 
invention is exceptionally rigid both as a section and when welded together and 
exhibits a particular low weight in relationship hereto. It goes without saying that the 
width and an-angement of the hole cut-outs can b>e extensively adapted to the 
requirements. Furthermore, production is not limited to laser cutting and laser 
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welding; any other form of material separation and material joining can be 
employed. The plate thickness can also be extensively varied, depending on 
the demand profile, in order to provide the desired strength. 
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